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ABSTRACT. Objectives: This study examined the effects of testosterone treatment with or
without chest reconstruction surgery (CRS) on mental health in female-to-male transgender
people (FTMs). Methods: More than 200 FTMs completed a written survey including quan-
titative scales to measure symptoms of anxiety and depression, feelings of anger, and body
dissatisfaction, as well as qualitative questions assessing shifts in sexuality after the initia-
tion of testosterone. Fifty-seven percent of participants were taking testosterone and 40%
had undergone CRS. Results: Cross-sectional analysis using a between-subjects multivariate
analysis of variance showed that participants who were receiving testosterone endorsed fewer
symptoms of anxiety and depression as well as less anger than the untreated group. Partic-
ipants who had CRS in addition to testosterone reported less body dissatisfaction than both
the testosterone-only or the untreated groups. Furthermore, participants who were injecting
testosterone on a weekly basis showed significantly less anger compared with those injecting
every other week. In qualitative reports, more than 50% of participants described increased
sexual attraction to nontransgender men after taking testosterone. Conclusions: Results indi-
cate that testosterone treatment in FTMs is associated with a positive effect on mental health
on measures of depression, anxiety, and anger, while CRS appears to be more important for
the alleviation of body dissatisfaction. The findings have particular relevance for counselors
and health care providers serving FTM and gender-variant people considering medical gender
transition.

KEYWORDS. Transgender, female-to-male, FTM, transsexual, genderqueer, testosterone, chest
reconstruction surgery, mental health, body satisfaction, sexuality, sexual attraction, sexual identity,
depression, anxiety, anger

INTRODUCTION

Although testosterone has been used to
treat female-to-male transgender people (FTMs)
since the 1930s (Meyerowitz, 2002) and chest
reconstruction surgery (CRS) has been per-
formed on FTMs since the 1940s (Kennedy,
2007), little research has been conducted to
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CA 94578, USA. E-mail: sdavis@acbhcs.org

examine the effects of these treatments on
mental health and body satisfaction (Meier,
Fitzgerald, Pardo, & Babcock, 2011). The term
“transgender” includes several related but di-
verse gender identities, including genderqueer,
gender-variant, and anyone who does not iden-
tify with the sex they were assigned at birth.
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Many FTMs experience gender dysphoria, a
strong desire to change the gendered presen-
tation of their body, and some choose to un-
dergo medical gender transition through tak-
ing testosterone and/or having CRS (Lev, 2004).
Few FTMs in the United States undergo geni-
tal surgery for a variety of reasons (Meier et al.,
2011; Rachlin, 1999). The decision process is
very individual and based on a variety of factors
including one’s self-identified gender and asso-
ciated experiences of body dissatisfaction and
psychological discomfort.

Access to medical transition involves con-
sultation with both mental health and med-
ical providers, and current recommendations
specify that these providers be informed con-
cerning gender expression, identity, and treat-
ment (American Psychological Association Task
Force on Gender Identity and Gender Variance,
2009; World Professional Association for Trans-
gender Health [WPATH], 2011). The majority
of counseling and medical school training pro-
grams do not adequately prepare practition-
ers to be competent allies to serve the needs
of transgender clients (Carroll, 2010; Obedin-
Maliver et al., 2011), and even well-trained
providers are hampered by the paucity of avail-
able information on the effects of testosterone
and CRS on mental health and sexuality in FTMs
(Ettner, 1999; Lev, 2004).

Physical effects of testosterone treatment
on FTMs include increased muscle mass, voice
deepening, growth of facial and body hair,
weight gain, cessation of menses, and clitoral
enlargement (Israel & Tarver, 1997; Moore,
Wisniewski, & Dobs, 2003), and emotional ef-
fects include increased energy, sex drive, and
appetite (Boverman & Loomis, 2000; Hem-
bree et al., 2009). Once a beard is grown and
the voice deepens, FTMs are seen as male by
others—that is, they are able to “pass” in soci-
ety as male (Lev, 2004). The effects of vary-
ing dosage regimens of testosterone remain
unknown (Klein & Gorzalka, 2009). Although
commonly prescribed for hypogonadal men,
testosterone treatment for FTMs is still consid-
ered to be an “off-label” use by the U.S. Food
and Drug Administration (FDA, 2012). Studies

of hypogonadal men taking testosterone have
identified psychological effects including im-
proved mood, increased energy, reduced de-
pression, and greater sexual satisfaction (Dun-
ning & Ward, 2004; Perry et al., 2002; Wang
et al., 1996).

Studies of FTMs have documented high
levels of depressive and anxious symptoma-
tology, which have been linked to frequent
experiences of discrimination in employment
and housing, violence, physical and verbal
abuse, societal harassment related to gender
presentation, and perceived need to keep
one’s transgender identity a secret (Burgess,
Lee, Tran, & Van Ryn, 2008; Clements-Nolle,
Marx, Guzman, & Katz, 2001; Clements-Nolle,
Marx, & Katz, 2006; Nuttbrock, Rosenblum,
& Blumenstein, 2002). Anxiety and discomfort
with one’s gender are identified in the psychi-
atric and sociological literature as core features
of FTM identity, which lead many to seek
medical gender transition (American Psychi-
atric Association, 2000; Devor, 2004). Mental
health-related quality of life has been found to
be higher in FTMs who received testosterone
treatment compared with FTMs who have not
(Newfield, Hart, Dibble, & Kohler, 2006). Three
other studies to date have shown that testos-
terone use in FTMs is related to fewer symp-
toms of anxiety and depression (Davis, 2006;
Gomez-Gil et al., 2012; Meier et al., 2011).

Anger appears to increase in some FTMs
taking testosterone but appears to decrease in
others (Gorton, Buth, & Spade, 2005). Hypog-
onadal men experience reductions in anger
and tension when treated with testosterone
(O’Connor, Archer, Hair, & Wu, 2002; Wang
et al., 1996), and Davis (2006) has also found
testosterone treatment in FTMs to be related
to less anger. While nontransgender men with
testosterone levels elevated to above the normal
male range experience increased anger (Pope,
Kouri, & Hudson, 2000), the dosage prescribed
to both hypogonadal men and FTMs is targeted
to place their testosterone levels within the nor-
mal male range. It is thought that the effects of
testosterone on anger in FTMs will be similar to
those on hypogonadal men.
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S. A. DAVIS AND S. C. MEIER 115

CRS may be sought before or after initiating
testosterone therapy or may be sought without
testosterone therapy (WPATH, 2011). Breasts
are viewed as the most significant source of
body dysphoria in FTMs, as they present the
most visible conflict with a male gender ex-
pression (Cromwell, 1999; Dutton, Koenig, &
Fennie, 2008). Yet for many FTMs, access to
CRS or any other gender-affirming surgery is
limited due to high cost and lack of insurance
coverage (Horton, 2008). Many FTMs bind their
breasts with tight elastic fabric or tape to reduce
the visibility of their chest prior to CRS. The
binder, especially when worn tightly, may cause
potentially harmful breathing restrictions (Papp,
2014), but for many FTMs, it is still preferable
to the body dysphoria and reduced ability to
pass as male in society, which they experience
without it. No known studies have investigated
the effects of CRS in addition to testosterone
on specific aspects of mental health or body
satisfaction in FTMs.

Body dissatisfaction among FTMs refers
to a sense of body–mind dissonance, includ-
ing experiences of shame or intense emo-
tional discomfort associated with their gen-
dered body parts (Devor, 1997; Morgan &
Stevens, 2008). Body dissatisfaction is ex-
tremely common among transgender people
and is well known to be highly destructive to
mental health functioning in this population
(Lev, 2004). Research has demonstrated that
most transgender individuals report reductions
in gender dyphoria, body dissatisfaction, and
psychological discomfort following sexual reas-
signment surgery (Smith, van Goozen, Kuiper,
& Cohen-Kettenis, 2005). Interviews with FTMs
(Devor, 1997) highlight a common goal of
matching one’s physical body to one’s inter-
nal sense of gender identity and a simultane-
ous process of either incorporating or reject-
ing social norms for maleness and the male
body. Qualitative research and several personal
narratives suggest that testosterone and/or CRS
improve self-esteem and lessen body dissatis-
faction (Devor, 1997; Green, 2004; H. Rubin,
2003).

Studies examining the sexual orientation
of FTMs provide mixed results, with some

reporting that FTMs are typically exclusively
attracted to women (Lawrence, 2010), others
reporting that male-attracted FTMs are more
common than previously thought (Bockting,
Benner, & Coleman, 2009), and still others find-
ing that most FTMs are attracted to both men
and women (Meier et al., 2011). To further
complicate the matter, sexual attraction in FTMs
may change (Daskalos, 1998; dickey, Burnes, &
Singh, 2012; Schleifer, 2006), which may be re-
lated to testosterone use (Meier, Pardo, Labuski,
& Babcock, 2013). Recent research on the di-
rection of shifting sexual attractions suggests a
tendency toward attraction to men (Meier et al.,
2013); however, it remains unclear whether this
shift is toward transgender and/or nontransgen-
der men. The current study aims to provide
insight into the multiplicity of possible changes
in orientation and attraction toward individuals
of either transgender or nontransgender status.

The primary objective of this study was
to examine how testosterone treatment with
or without CRS affects specific mental health
symptoms of anxiety and depression, the level
of anger, and the extent of body dissatisfaction
in FTMs. A second objective was to evaluate
whether the regimen of testosterone adminis-
tration affected these same mental health vari-
ables. In terms of sexuality, an additional objec-
tive was to explore how testosterone treatment
in FTMs affects sexual attractions and sexual ori-
entation identity.

Specific Hypotheses

The present cross-sectional study examined
the group differences among FTMs who have
not received any gender-related medical in-
terventions, those who have had testosterone
only, and those who have had testosterone
and CRS. Following previous research (Davis,
2006; Gomez-Gil et al., 2012; Meier et al.,
2011; Newfield et al., 2006), we hypothesized
that FTMs who receive medical interventions
will report indications of better mental health
and greater comfort with their bodies. Specif-
ically, we hypothesized that FTMs receiving
testosterone only (T) and both testosterone and
CRS (T+CRS) would report fewer symptoms of
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anxiety and depression and less anger com-
pared with those who have not received any
treatment (Nt). Second, we hypothesized that
the T and the T+CRS groups would report less
body dissatisfaction than the Nt group. Third,
we hypothesized that the T+CRS group would
report fewer symptoms of anxiety and depres-
sion, less anger, and greater satisfaction with
their bodies compared with the T-only group.
In terms of sexuality, FTMs who have initiated
testosterone treatment were anticipated to re-
port increased sex drive and changes in sexual
attractions. As this last objective was addressed
through an exploratory approach, the direction
of shifts in sexual attraction was not hypothe-
sized.

METHOD

Participants

The sample consisted of 208 self-identified
FTMs and gender-variant people, all assigned
female at birth but no longer fully identified as
female. Because “transgender” is an umbrella
term including diverse gender identities, the
sample included genderqueer, gender-fluid,
FTM, and other masculine-identified trans-
gender people. Five intersex participants were
included because they fit criteria of being as-
signed female at birth but no longer identifying
as female.

Procedure

This study utilized a cross-sectional survey
design, in which a purposive sample of par-
ticipants completed a written questionnaire in-
cluding a battery of quantitative clinical scales
as well as open-ended qualitative questions.
The study was approved by the Human Sub-
jects Institutional Review Board of San Fran-
cisco State University. A draft questionnaire was
pilot-tested with a group of 20 participants dur-
ing May to September of 2004 (Punch, 2003),
and participants’ feedback was used to opti-
mize the wording of questions for clarity and
rates of completion.

Transgender individuals constitute a “hid-
den population” (Rosser, Oakes, Bockting,

& Miner, 2007), meaning a subgroup of the
general population that is difficult to dis-
cern without self-disclosure. The recruitment
of participants was conducted by an FTM
genderqueer researcher. Because many trans-
gender individuals keep their identities private,
purposive sampling including Internet recruit-
ment methods (Duncan, White, & Nicholson,
2003; Meier et al., 2011; Newfield et al., 2006)
and chain referral (Penrod, Preston, Cain, &
Starks, 2003) were utilized to ensure greater
representation and increased sample size.

From May 2005 to February 2006, a total
of 210 participants were recruited at San Fran-
cisco Bay Area transgender community events,
as well as through outreach advertising the
study on existing transgender-focused listservs
and websites. Two participants were excluded
due to self-identifying their gender as female
on the survey questionnaire. Informed consent
was obtained from all participants. No identify-
ing participant information was attached, and
respondent anonymity was stringently main-
tained throughout the study. The 98-question
written survey questionnaire took participants
approximately 20 min to 35 min to com-
plete. Some participants completed the ques-
tionnaire with a pen and paper at community
events, while others completed the survey on
their computers and sent their responses by
postal mail or through e-mail to the principal
investigator.

Measures

Demographics

Demographic characteristics assessed in the
survey questionnaire included age, ethnicity,
employment and/or student status, and housing
stability. Participants self-identified their gen-
der, sexual orientation, and primary sexual at-
traction(s) and reported whether they felt they
passed as male to others. Participants reported
any testosterone use, type, length of time since
they began taking testosterone, method of ad-
ministration, dosage, and regimen of use. Par-
ticipants also listed any gender-related surgeries
they had undergone including chest reconstruc-
tion.
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S. A. DAVIS AND S. C. MEIER 117

Anxiety

The Beck Anxiety Index (BAI; Beck & Steer,
1993) is a 21-item self-reported questionnaire
measuring symptoms of anxiety. Participants
rate how bothered they feel by a list of common
symptoms of anxiety including “scared,” “un-
able to relax,” and “dizzy or lightheaded” from
0 (not at all) to 3 (severely). Internal reliability
of the BAI has been found to be .92 (Beck,
Epstein, Brown, & Steer, 1988). Pilot testing
demonstrated that certain questions of the BAI
were not understood by FTM participants or
overlapped with effects related to testosterone
use (e.g., “sweating” and “feeling hot”) and
were removed. A total of 15 out of 21 items
were used and internal reliability was found to
be excellent (α = .92).

Depression

The Beck Depression Inventory (BDI-II;
Beck, Steer, & Brown, 1996) is a 21-item self-
reported questionnaire assessing symptoms of
depression. Participants rate how much they
are bothered by depressive feelings on a 4-
point Likert scale; sample items include “sad-
ness” with 0 = “I do not feel sad” to 3 = “I am
so sad or unhappy that I can’t stand it”. In use
with the general population, the BDI-II has ex-
cellent reliability (α = .91; Beck, Steer, Ball, &
Ranieri, 1996). Because testosterone treatment
has been shown to cause changes in weight,
muscle mass, appetite, and libido (Futterweit,
1998; Moore et al., 2003), items that relied on
changes in the physical body, eating, weight,
and libido were eliminated (e.g., “changes in
appetite” and “loss of interest in sex”). In to-
tal, 17 of the 21 items were used, and internal
reliability was found to be excellent (α = .92).

Anger

The Snell Clinical Anger Scale (CAS) is a
21-item self-reported questionnaire measuring
feelings of anger (Snell, Gum, Shuck, Mosley, &
Hite, 1995), where items consist of four state-
ments ranked 0 to 3. For example, 0 = “I do

not feel angry”, 1 = “I feel angry”, 2 = “I
am angry most of the time now”, 3 = “I am
so angry and hostile all the time that I can’t
stand it.” Internal reliability of the CAS has
been reported to be excellent (α = .94; Snell
et al., 1995). Items related to sexual interest,
appetite, and other testosterone-linked physical
changes were removed, as were several repet-
itive questions shown through pilot testing to
decrease rates of survey completion. In total, 12
of 21 questions were used and internal reliabil-
ity for this modified scale was found to be good
(α = .87).

Body dissatisfaction

Body dissatisfaction was conceptualized as
not being satisfied with one’s body, particularly
in relation to gendered physical characteristics
(e.g., “I like my chest” and “I like my muscu-
lature”). For purposes of the current study, a
10-question Likert scale was developed to as-
sess body dissatisfaction in FTMs (see the Ap-
pendix). For the purposes of this study, the items
were reverse-scored. The internal reliability of
this novel body dissatisfaction scale was good
(α = .86).

Mood and sexuality

Several qualitative questions were included
in the survey questionnaire to allow participants
who had initiated testosterone to describe any
changes they noticed in their mood and sexual-
ity in their own words. Specifically, participants
were asked: Do you think your mood changed
when you started hormones? If yes, please ex-
plain what changes you felt in your mood. Did
these changes last or were they temporary fluc-
tuations? Second, participants were asked: Did
your sexual interests, orientation, or attractions
change when you started T? Please explain.

Data Analysis

The data were analyzed using PASW 18.0
(PASW Inc., Chicago, IL). Independent-samples
chi-square analyses and analyses of variance
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were conducted to determine significant dif-
ferences in demographics between treatment
groups. Bivariate correlations were conducted
to determine if there was a relationship
between length of time taking testosterone
and the dependent variables of anxiety,
depression, anger, and body dissatisfaction. A
t test was conducted to determine the effect
of the regimen of testosterone injection on
these dependent variables. After ensuring that
dependent variables met test assumptions,
a between-subjects multivariate analysis of
variance (MANOVA) was conducted to test
for differences in symptoms of anxiety and
depression and in levels of anger and body
dissatisfaction between the three groups: FTMs
who were receiving T and who had CRS
(T+CRS), those who were receiving T without
CRS (T), and those who had no treatment (Nt).

Participants’ written responses to open-
ended qualitative questions on mood and sexu-
ality were evaluated by hand via content analy-
sis at the level of specific words and phrases
relevant to the study aims. Manifest content
was then grouped by a single coder into cate-
gories of similar meaning (i.e., “happier/less de-
pressed” or “more assertive/more confident”).
Response coding was repeated three times to
maximize reliability. The frequency of each
recurring theme was tabulated, entered into
PASW 18.0 (PASW Inc., Chicago, IL), and then
quantified as a percentage of the total num-
ber of responses received (A. Rubin & Babbie,
1989).

RESULTS

Participant Demographics

Demographics are presented by treatment
status in Table 1. The sample was predomi-
nately Caucasian (79.3%). The average age of
the sample was 31.5 years (SD = 9.26, range
= 18–64). Most reported working full-time or
part-time jobs (81.3%), and 37.5% indicated
that they were students. Nearly all participants
(94.2%) had stable housing. Participants used a
variety of words to describe their gender and

sexual orientation identity, with the most com-
mon being male (33.2%) and queer (37.5%), re-
spectively. The majority of the sample (58.2%)
reported passing as male.

Fifty-seven percent of participants (n =
118) were receiving testosterone at the time of
the study. Forty percent of the sample (n = 84)
indicated having undergone CRS prior to the
survey, and the majority of those were also using
testosterone (n = 72). Thirty-eight percent of
participants (n = 78) were not receiving testos-
terone and had not undergone CRS. Twenty-
one of the participants who were currently
receiving testosterone reported a history of
temporarily stopping testosterone. Eleven par-
ticipants who were not receiving testosterone
at the time of the survey reported a history
of past testosterone use. Participants who had
had CRS but were not receiving testosterone
(n = 12) were excluded from the multivariate
analyses due to small sample size, yet their
demographic data are presented in Table 1.

The majority of participants who reported
using testosterone administered it by intramus-
cular (IM) injection (89%), with only 11% of
participants using other formulations such as
Androgel (8.5%) or a transdermal patch (1.7%).
One participant reported taking nonprescribed
androgen pills. Of the participants receiving IM
injections, the majority were using testosterone
cypionate (75.2%; n = 79), and fewer used
testosterone enanthate (19.1%; n = 20), or Sus-
tanon (5.7%; n = 6). A total of 78 participants
(74.3%) received IM injections once every 2
weeks of varying dosages, while 27 participants
(25.7%) received weekly IM injections. See Ta-
ble 2 for a summary of dosage and injection
schedules.

Univariate Analyses

Participants in the three groups did not dif-
fer by employment status, student status, or race
(refer to Table 1 for statistics). The groups did,
however, differ on age, with participants who
had not received any treatment being signifi-
cantly younger than those who had received
any treatment, F(2, 193) = 24.5, p < .0001.
As such, age was used as a covariate in the
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S. A. DAVIS AND S. C. MEIER 119

TABLE 1. Demographic Variables by Treatment Status

Testosterone (T) and
Chest Reconstruction

Surgery (CRS) T Only CRS Onlya No Treatment
(n = 72) (n = 46) (n = 12) (n = 78)
M (SD) M (SD) M (SD) M (SD) Statistical Analysis

Age 36.7 (10.4) 30.9 (8.2) 31.2 (6.3) 27.1 (6.4) F(2, 193) = 24.50 p < .0001

n (%) n (%) n (%) n (%)

Ethnicity χ2(10) = 18.17 ns
Caucasian 59 (81.9) 35 (76.1) 10 (83.3) 61 (78.2)
African American 6 (8.3) 4 (8.7) 1 (8.3) 4 (5.1)
Native American 2 (2.8) 2 (4.3) 1 (8.3) 3 (3.8)
Multiracial 1 (1.4) — — 6 (7.7)
Latino 2 (2.8) 4 (8.7) — —
APIb 1 (1.4) — — 4 (5.1)
Missing 1 (1.4) 1 (2.2) — —

Employment χ2(4) = 9.14 ns
Full-Time 49 (68.1) 24 (52.2) 8 (66.7) 35 (44.9)
Part-Time 15 (20.8) 13 (28.3) 2 (16.7) 23 (29.5)
Unemployed 8 (11.1) 9 (19.6) 2 (16.7) 20 (25.6)

Student χ2(4) = 5.19 ns
Full-Time 12 (16.7) 13 (28.3) 1 (8.3) 23 (29.5)
Part-Time 11 (15.3) 6 (13) 6 (50) 6 (7.7)
Not Student 49 (68.1) 27 (58.7) 5 (41.7) 49 (62.8)

Housing χ2(4) = 3.36 ns
Stable 69 (95.8) 43 (93.5) 11 (91.7) 73 (93.6)
Unstablec 3 (4.2) 3 (6.5) 1 (8.3) 5 (6.4)

Self-Identified Gender χ2(6) = 58.73 p < .0001
Male 42 (58.3) 17 (37) 1 (8.3) 9 (11.5)
FTM/Transgender 17 (23.6) 18 (39.1) 4 (33.3) 14 (17.9)
Genderqueerd 8 (11.1) 6 (13) 3 (25) 35 (44.9)
Othere 4 (5.6) 5 (10.9) 4 (33.3) 19 (24.4)
Missing 1 (1.4) — — 1 (1.3)

Intersex 2 (2.8) 1 (2.2) — 2 (2.6) χ2(2) = 0.05 ns

Sexual Orientation Identity χ2(16) = 43.08 p < .0001
Queer 15 (20.8) 20 (43.5) 4 (33.3) 39 (50.0)
Gay Male 15 (20.8) 5 (10.9) 1 (8.3) 5 (6.4)
Otherf 7 (9.7) 4 (8.7) 2 (16.7) 11 (14.1)
Bisexual 12 (16.7) 8 (17.4) 1 (8.3) 2 (2.6)
Heterosexual 9 (12.5) 6 (13.0) — 3 (3.8)
Pansexual 7 (9.7) 1 (2.2) — 9 (11.5)
Lesbian/Butch — — 1 (8.3) 6 (7.7)
Mostly Heterosexual 2 (2.8) 1 (2.2) — 2 (2.6)
Missing 5 (6.9) 1 (2.2) 3 (25.0) 1 (1.3)

Pass as Male (Self-Report) χ2(4) = 64.05 p < .0001
Yes 64 (88.9) 31 (67.4) 6 (50) 20 (25.6)
No 4 (5.6) 8 (17.4) 5 (41.7) 35 (44.9)
Not Sure 4 (5.6) 7 (15.2) 1 (8.3) 23 (29.5)

aThis group was not included in between-group analyses due to insufficient sample size.
bAsian/Pacific Islander.
cStreet, vehicle, temporary residential program, hotel, and staying with friends.
dGenderqueer FTM and genderqueer/transgender.
eBoth, neither, no gender, and complex language indicating gender outside of existing categories and labels.
fNone, all, fluid, open, do not know, and complex language stating participant identifies own sexual orientation outside of existing

categories and labels.
ns = non-significant.
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TABLE 2. Intramuscular Injection Schedules

Schedule n (%)

50–100 mg every 2 weeks∗ 45 (41.7)
150–275 mg every 2 weeks∗ 33 (30.6)
75–100 mg per week 22 (20.4)
10–50 mg per week 5 (4.6)

∗10–14 days.

multivariate analysis. The more medical inter-
ventions participants had, the more likely they
were to report passing or being perceived as
male by strangers, χ2(4) = 64.05, p < .0001.
Participants in the T+CRS and T groups were
more likely to self-identify their gender as male,
while those not receiving treatment were most
likely to identify as genderqueer, χ2(6) = 58.73,
p < .0001. Although the most common sex-
ual identity label endorsed by participants was
“queer” (n = 78), those in the T+CRS group
were most likely to self-identify as gay male,
and those who were using testosterone (T+CRS
and T only) were more likely to identify as either
bisexual or heterosexual compared with those
in the Nt group, χ2(16) = 43.08, p < .0001.

Approximately half of participants (50.4%, n
= 105) completed pen-and-paper surveys, and
49.5% (n = 103) returned questionnaires via e-
mail. A series of t tests was conducted with the
type of questionnaire (e-mail or pen and paper)
as the independent grouping variable and men-
tal health and treatment status as dependent
variables. The type of questionnaire was related
to body dissatisfaction, with those returning
questionnaires via e-mail reporting more body
dissatisfaction, t(203) = –2.36, p < .05, and
being more likely to be receiving testosterone,
χ2(1) = 8.75, p < .01, compared with those
who completed pen-and-paper questionnaires.
No other differences were found between these
two groups.

Among participants using testosterone, the
average length of time receiving testosterone
treatment was 3.62 years, with a range of 1
week to 35 years. A series of regression anal-
yses was conducted to determine if length of
time on testosterone predicted mental health.
Length of time on testosterone was not found
to be related to anxiety, r(118) = –.063, p >

TABLE 3. Correlation Matrix (Pearson’s).

Body
Anxiety Depression Anger Dissatisfaction

Anxiety —
Depression .65∗∗∗ —
Anger .57∗∗∗ .72∗∗∗ —
Body Dissatis-

faction
.32∗∗∗ .47∗∗∗ .36∗∗∗ —

∗∗∗p < .001.

.05, depression, r(118) = .017, p > .05, anger,
r(117) = .005, p > .05, or body dissatisfaction,
r(116) = –.121, p > .05.

A t test comparing participants on testos-
terone who were injecting 100-mg of testos-
terone on a weekly basis to those who were in-
jecting 200 mg every other week revealed that
those injecting weekly reported significantly less
anger, t(53) = 6.49, p < .05, compared with
those injecting every other week. A trend was
found for symptoms of depression, t(53) = 1.97,
p = .05, with those injecting weekly reporting
fewer symptoms.

Of those who had undergone CRS (N = 84),
the majority had double mastectomies with the
double incision technique (n = 66), while 16
participants underwent a periareolar technique
and 2 participants reported having breast re-
duction surgery.

As expected, anxiety, depression, anger,
and body dissatisfaction were each moderately
positively correlated (see Table 3). These mod-
erate correlations provide evidence for discrim-
inant validity and evidence that the scales mea-
sure related yet distinct constructs.

Multivariate Analyses

Although data from 208 participants was
collected, 185 surveys were included in
the multivariate analysis. Fourteen participants
were excluded due to incomplete question-
naires. Participants who had had CRS but were
not receiving testosterone (n = 12) were also
excluded from the multivariate analyses due to
inadequate sample size. However, means from
these participants (CRS only) are included in
Table 4.
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TABLE 4. Multivariate Results

Outcome T and T No CRS
Variable CRS Only Treatment Only†

(n = 70) (n = 45) (n = 70) (n = 9)

Anxiety∗∗ 7.77a 10.45a 15.23b 12.89
Depression∗∗ 5.55a 8.00a 12.63b 8.67
Anger∗ 2.85a 4.18a 5.94b 4.22
Body Dissatisfaction∗∗ 24.66a 30.57b 31.38b 27.67

∗ p < .01.
∗∗ p < .001.
a,bNote. Means are presented for the dependent variables.

Groups with different superscript letters are significantly differ-
ent from each other. Groups with the same superscript letters
are not significantly different.

Multivariate analysis of variance (MANOVA): Overall signifi-
cant main effect of medical treatment status on well-being, F(4,
182) = 5.21, p < .001.

†CRS-only participants were not included in the MANOVA
due to inadequate sample size.

To determine whether treatment status was
associated with mental health, a between-
subjects MANOVA was conducted with treat-
ment status (three levels: Nt, T, and T+CRS) on
anxiety, depression, anger, and body dissatis-
faction, with age as a covariate. As predicted,
an overall multivariate effect of treatment sta-
tus was found in which FTMs differed on these
outcomes based on treatment status, F(4, 182)
= 5.21, p < .001, but not on age, F(4, 182) =
1.98, p = .10.

Main effects of anxiety, F(2, 185) = 11.24,
p < .001, depression, F(2, 185) = 12.09, p <

.001, anger, F(2, 185) = 7.15, p < .01, and
body dissatisfaction, F(2, 185) = 13.07, p <

.001, were found. Specifically, FTMs who had
had CRS in addition to testosterone (T+CRS)
endorsed fewer symptoms of anxiety, t(142) =
7.46, p < .001, and depression, t(142) = 7.09,
p < .001, less anger, t(142) = 3.09, p < .001,
and less body dissatisfaction, t(142) = 6.73, p
< .001, compared with those who were not re-
ceiving either treatment (Nt). FTMs who were
receiving testosterone (T) endorsed fewer symp-
toms of anxiety, t(117) = 4.78, p < .01, and
depression, t(117) = 4.64, p < .01, as well as
less anger, t(117) = 1.76, p < .05, compared
with those who were not receiving treatment
(Nt). However, the Nt and T groups did not dif-
fer on body dissatisfaction, t(117) = 0.81, p >

.05.

The T and T+CRS groups were not found to
differ on symptoms of anxiety, t(113) = 2.77,
p > .05, depression, t(113) = 2.45 p > .05,
or anger, t(113) = 1.32 p > .05. However,
they did differ on body dissatisfaction, with the
T+CRS group reporting less body dissatisfac-
tion, t(113) = 5.92, p < .001, compared with
the T group. See Table 4 for a summary of the
multivariate results.

Self-Reported Mood

Of the participants who had initiated testos-
terone treatment (n = 129), 109 respondents
(84.5%) reported noticing mood changes. The-
matic analysis identified several common re-
sponse categories among these participants.
The largest group (43%, n = 47) stated they felt
happier/less depressed since beginning testos-
terone treatment. About one third of partic-
ipants (31%, n = 34) stated that they were
feeling more assertive/more confident. Another
30% (n = 33) stated they felt calmer/more re-
laxed/less anxious, and 28% (n = 31) described
feeling less emotional/more balanced/more sta-
ble/less mood swings. An example quote from
one participant reads, “I feel much more well-
balanced and happier—more self-confident
than I used to. I haven’t had any negative mood
changes.” Seventeen percent of participants
(n = 18) also noted that they cried less fre-
quently on testosterone.

Nearly one third of participants (31%)
described temporary mood effects lasting 6
months to 24 months from the start of their
testosterone use. Twenty-six percent of par-
ticipants (n = 30) stated that they were an-
grier/more irritable/quicker to get angry. Of
these, 18 (60%) further explained that the
increase in anger was a temporary effect,
which later subsided. Eighteen participants
(17%) described experiencing temporary mood
swings, which disappeared either after their
dose of testosterone was raised, or after they
switched from every-other-week injections to
weekly injections. For example, one respon-
dent wrote, “Anger peaked in first few months,
then diminished.” Another explained, “Many
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hormonal changes, up and down in the be-
ginning until my body was able to adjust.
Once I found a dose (every week vs. every 2
wks), it helped things level off and feel more
comfortable.”

Self-Reported Sexuality

Of the participants who initiated testos-
terone treatment, 95 respondents (73.6%) re-
ported noticing changes in their sexuality after
starting testosterone. Participants approached
the question about changes in their sexual inter-
ests, orientation, or activities in different ways.
Some described how they felt their orienta-
tion or attractions to different genders of peo-
ple had shifted, others wrote about changes
in their own sexual identity, and still others
described how their sex drive changed. Fifty-
four percent of these respondents (n = 51)
described feeling an increased level of attrac-
tion to what many described as “biological
men,” also known as cisgender or nontransgen-
der men, whether in place of or in addition
to the types of genders to which they had felt
attracted prior to starting testosterone (e.g., “I
was more willing/interested in sex with biolog-
ical males”). Fifty participants (53%) described
noticing that their sex drive had increased (e.g.,
“My sex drive increased greatly!”). Twenty per-
cent of participants reported they found them-
selves attracted to a wider variety of different
genders of people; for example, “I became
willing to explore all avenues of gender and
preference.”

Additionally, 15 participants (16%) stated
that their self-identified sexual identity had
changed to gay male. For some respondents,
that change in identity accompanied a change
in sexual attraction (e.g., “I went from a lesbian
to a gay male”). Other respondents started out
with an internal sense of themselves as gay men
and found that taking testosterone and passing
as male allowed them access to the gay male
community (e.g., “I have always been attracted
to male-bodied men, but now I have more suc-
cess among people I am interested in [men in-
terested in other men]”).

DISCUSSION

Consistent with our overall hypothesis, the
results provide clear evidence that testosterone
and CRS are associated with indicators of more
positive mental health (fewer symptoms of anx-
iety and depression and less anger) and with
greater body satisfaction in FTMs. Although
both testosterone alone and testosterone plus
CRS were related to fewer symptoms of anxiety
and depression and less anger compared with
neither treatment, contrary to our hypothesis,
the T-only and the T+CRS groups did not dif-
fer on these three variables. As hypothesized,
T+CRS participants did demonstrate less body
dissatisfaction than did those in the T-only and
Nt groups. However, participants in the T-only
group did not differ from the Nt group on body
dissatisfaction. Taken together, these results in-
dicate that testosterone treatment is associated
with a positive effect on mental health, while
CRS seems to be more important for the allevi-
ation of body dissatisfaction in FTMs.

To the best of our knowledge, this was the
first research study to examine the specific men-
tal health effects of the combination of testos-
terone and CRS in this population. It was also
the first to find a positive relationship between
CRS and body satisfaction. The findings have
particular relevance for medical providers, ther-
apists, and FTMs and gender-variant people
considering using medical treatments to physi-
cally transition.

Our results regarding the beneficial effects
of testosterone on mental health are in line
with previous findings in recent studies of FTMs
(Davis, 2006; Gomez-Gil et al., 2012; Meier
et al., 2011; Newfield et al., 2006) and hypogo-
nadal men (American Association of Clinical En-
docrinologists, 2002; Dunning & Ward, 2004;
Wang et al., 1996). Because length of time on
testosterone was not related to mental health
(Gomez-Gil et al., 2012), it is possible that the
positive effects of testosterone occur relatively
quickly in FTMs.

The findings from the current study add
to a growing evidence base that testosterone
treatment is associated with fewer symptoms of
anxiety and depression in FTMs (Davis, 2006;
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Gomez-Gil et al., 2012; Meier et al., 2011).
The qualitative descriptions of mood changes
following testosterone treatment in our sam-
ple were also positive, with the exception of a
notable temporary increase in irritability. After
starting testosterone, participants listed experi-
ences of reduced depression, increased confi-
dence, decreased anxiety, and improved emo-
tional stability.

This study provided quantitative evidence
that testosterone is related to less anger in
FTMs, a finding that is consistent with its effect
on hypogonadal men (O’Connor et al., 2002).
Unlike nontransgender men using testosterone
at supraphysiologic levels, many of our study
participants treated with testosterone in the nor-
mal male range reported feeling calmer and
more emotionally stable. Just under one fourth
of participants receiving testosterone reported
experiencing temporary mood swings including
increased anger, which in most cases later sub-
sided. This temporary increase in anger may be
similar to what pubertal natal boys experience
when they first experience testosterone in their
system (Buchanan, Eccles, & Becker, 1992).

Along these same lines, fluctuations in
mood were found to be related to testosterone
injection schedules. A weekly injection regimen
was related to less anger and a trend for fewer
depressive symptoms compared with a regimen
of every-other-week injections. Because weekly
doses are known to produce a more steady level
of testosterone in the body (Gorton et al., 2005),
it is thought that fluctuations in hormone level
may contribute to mood instability. This ap-
pears to be similar to mood fluctuations found
in nontransgender individuals undergoing pu-
berty, menopause, or other hormonal changes
(Buchanan et al., 1992; Short, 2003). This is an
important consideration for medical providers,
especially if the patient has a history of mood
instability, bipolar disorder, or difficulty manag-
ing their anger, as these patients may benefit
from weekly injections.

As hypothesized, FTMs who had CRS re-
ported the lowest levels of body dissatisfac-
tion. Despite the substantial physical changes
induced by testosterone in FTMs, testosterone
alone was not related to a sense of greater satis-

faction with their bodies. This finding is at odds
with anecdotal reports that testosterone’s mas-
culinizing effects generate improved body com-
fort in FTMs (Cromwell, 1999; Devor, 1997;
Green, 2004; H. Rubin, 2003). Our finding that
CRS was related to less body dissatisfaction is
thought to reflect a reduction in gender dys-
phoria associated with removing the physical at-
tribute considered most in conflict with an FTM
or a male gender identity (Cromwell, 1999;
Dutton et al., 2008). It may also indicate a sense
of physical freedom and improved breathing
ability associated with no longer needing to
bind their breasts in order to pass as male.

Qualitative results of this research identified
a shift in sexual attraction after starting testos-
terone, as hypothesized. Of those participants
who reported such a shift, more than half de-
scribed an increase in attraction toward non-
transgender men. This finding is in line with
a recent study of FTMs demonstrating an in-
crease in sexual attraction toward men after tak-
ing testosterone (Meier et al., 2013) and clari-
fies that this attraction is not limited to other
transgender men. It is unclear whether this find-
ing represents a byproduct of the overall in-
crease in sex drive produced by testosterone
treatment and/or a byproduct of the general-
ized increase in attraction toward a wider range
of gender possibilities—two effects that partic-
ipants of the current study also reiterated. Re-
cent research (Bockting et al., 2009) has shown
a much higher prevalence of gay and bisexual
FTMs than was previously thought. It is possi-
ble that entrenched homophobia in the past
may have prevented many FTMs from disclos-
ing nonheterosexual orientation in order to pass
medical gatekeepers limiting their access to hor-
mones or CRS (Lev, 2004; Meyerowitz, 2002).
Within the city of San Francisco, participants of
the current study may have experienced more
sexual opportunities and easier access to non-
transgender gay men.

Some participants noted changes in their
self-defined sexual identity after starting testos-
terone. Several participants described how
these changes in sexual identity followed not
only the initiation of testosterone treatment
but also a new ability to pass as male in society
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and an associated acceptance within gay male
spaces. These simultaneous changes in FTMs’
physical gendered appearance and their social
acceptance as a man may be difficult to sepa-
rate as contributing factors to the development
of a changed sexual identity label during the
process of medical gender transition. Dickey
et al. (2012) described the interplay between
changing gender identity and changing sexual
orientation in FTMs and discussed implications
for researchers and counselors working with
this group as they self-define and redefine their
sexual orientation during transition. Changes in
sexual attractions or shifts in sexual orientation
may be unexpected and confusing to some
FTMs already experiencing changes in their
self-identified gender. Counselors and health
providers are well positioned to inform FTMs
and their partners of the potential for these
changes.

Several important limitations to this study
should be noted. Due to the convenience
sampling used in this study, conclusions are
not generalizable to the FTM population. This
is particularly true for people of color, who are
underrepresented in this study. Because half
of the surveys were collected at transgender
community events in San Francisco, results and
demographics of study participants may reflect
local cultural patterns. As this was a cross-
sectional study, it is not clear whether there
are innate differences between the treatment
groups that allow some FTMs easier access to
medical interventions. In addition, although
the body dissatisfaction survey questionnaire
was reviewed and demonstrated good internal
reliability, it is a novel instrument. Because
several scales used in this study were modified
from their original form, results should be
interpreted with caution.

Directions for Future Research

Continued research in this area is needed,
given the importance of understanding the
mental health effects of medical treatments to
provide informed, effective treatment and sen-
sitive care for this underserved population. Until

recently, FTMs have relied on shared anecdotal
reports from individuals receiving testosterone
and/or CRS to ascertain the possible effects of
these treatments on mental health, body satis-
faction, and sexuality. As no clinical trials exam-
ining testosterone treatment or CRS have been
conducted on FTMs, FDA approval is lacking
and medical coverage for these treatments is
limited (FDA, 2012; WPATH, 2011).

At least three separate areas warrant fur-
ther investigation. First, research with a larger
sample of participants who have had CRS with-
out testosterone treatment will be valuable to
determine the impact of CRS alone on as-
pects of mental health and body satisfaction.
Next, researchers should examine the psycho-
logical impacts of dosage and regimen of testos-
terone (especially those other than IM injec-
tion) as well as the impact of discontinuing
hormone treatment. Third, future studies with
FTMs could measure whether improvements in
mental health are related to passing as male
in society and could also examine how mental
health is influenced by the degree of the match
between participants’ physical body and inter-
nal gender identity.

Because the present study was correla-
tional, no definitive conclusions can be drawn
about the cause of the lower prevalence of
symptoms of anxiety and depression and less
anger found to be related to treatment status
(testosterone with or without CRS). Some pos-
sible explanations include: (a) a direct phar-
macological effect of testosterone treatment;
(b) a psychological consequence of gender-
affirming, testosterone-induced changes in their
physical body; (c) a psychosocial effect of pass-
ing as male and being treated as such in soci-
ety; or (d) some combination of these factors.
Although it is difficult to separate these simulta-
neous aspects of the experience of testosterone
treatment, future longitudinal studies could sur-
vey FTMs at different time points throughout
their physical transition in order to examine
these changes more closely. Longitudinal stud-
ies could elucidate the amount of time it takes
for positive mental health effects to occur and
could examine any mediators and moderators
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to treatment outcome such as amount of gender
dysphoria, length of time waiting for treatment,
presence of medical or mental health disorders,
and self-acceptance (Gomez-Gil et al., 2012;
Meier et al., 2011). Our finding that length of
time on testosterone was not correlated with
improvements in mental health suggests that
testosterone may have a rapid, direct pharma-
cological impact on mood even before physical
changes in the body occur or the individual be-
gins to pass as male. Future longitudinal studies
could test this hypothesis by measuring levels
of testosterone in the bloodstream, evaluating
FTMs’ sense of body satisfaction, and eliciting
their experiences as they begin to pass as male
in order to determine the impact of each vari-
able on mental health.

Implications for Behavioral Health

This study adds to the growing body of
empirical evidence demonstrating the positive
mental health effects of testosterone use on
symptoms of anxiety and depression and level
of anger in FTMs. In particular, the current
study provides some of the first evidence of the
lower prevalence of symptoms of anxiety and
depression and less anger associated with the
combination of testosterone and CRS in FTMs,
as well as the greater body satisfaction asso-
ciated with CRS. Medical providers may also
note that a weekly regimen of testosterone in-
jections rather than a regimen of injections ev-
ery other week could reduce mood instability
associated with hormone fluctuations. Behav-
ioral clinicians, counselors, and FTM/gender-
variant community members need to be in-
formed of the beneficial mental health and
body satisfaction effects associated with testos-
terone and CRS, as well as the potential for shifts
in sexual attraction after taking testosterone. As
counselors and health providers limit the ac-
cessibility of these treatments, it is imperative
that they take these ameliorative effects into
account when assisting FTMs in the decision-
making process associated with a medical gen-
der transition.
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APPENDIX

Body Dissatisfaction Questionnaire
The following questions address issues of

body image. Please read each statement care-
fully and keep in mind that your answers will
be kept confidential.

Using the response categories below,
please circle the number that corresponds
to how closely you agree with the following
statements.

Response categories: 1 = STRONGLY AGREE
2 = AGREE
3 = NEUTRAL
4 = DISAGREE
5 = STRONGLY DISAGREE

1. When clothed, I like my body as a whole.
1 2 3 4 5

2. When naked, I like my body as a whole.
1 2 3 4 5

3. I find my physical appearance attractive.
1 2 3 4 5

4. I like my chest. 1 2 3 4 5
5. I like my musculature. 1 2 3 4 5
6. I like my genitalia. 1 2 3 4 5
7. I like my face. 1 2 3 4 5
8. I feel a sense of shame about my body.

1 2 3 4 5
9. I think other people will like my body.

1 2 3 4 5
10. I feel a need to hide parts of my body from

others. 1 2 3 4 5
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